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(57)Abstract: 

PURPOSE: To provide a multicolor light emitting device whose light 
emitting service life is long and characteristic of an angle of 
visibility is enhanced and which is excellent in manufacturing 
efficiency by arranging a transparent insulating inorganic oxide 
layer having a prescribed thickness between phosphor layers and 
an opposed organic EL element. 

CONSTITUTION: A red color converting phosphor layer 3R and a 
green color converting phosphor layer 3G are arranged on a 
transparent support substrate 2, and a transparent insulating 
inorganic oxide layer 4 having a thickness of 0.01 to 200|j,m is 
arranged between these phosphor layers 3R and 3G or the like and 
an organic EL element 1 composed of an opposed transparent 
electrode la, an organic substance lb. an electrode Ic or the like. 
In this constitution, the degradation of the element 1 due to gases 
such as stream, oxygen and a monomer finely adsorbed to or 
contained in this layer when the layer 4 is formed of an organic 
substance layer can be prevented, and a multicolor light emitting 
device whose light emitting service life is long and characteristic of 
an angle of visibility is enhanced and which can be efficiently 
manufactured, can be provided. 
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Pim4, 0 1 2, 3 7 6^.^B^, #iiBa4 9-3 

5 7 0 2^i5^s 1113 9 - 2 7 5 7 7-^^!^. 1t§^5 
5-1 44 2 5 0-^ii:^. |hI5 6 - 1 1 9 1 3 2^<ci 
^> [5]5 6-2 2 4 3 7-^li:j^. ®*^^1, 11 

0, 5 1 s^msB^mm . T^ymmijj\^^:^^ 
i!^o¥mmm3. 526, 5oi^jsb#^m>> 

5j-+-t'/-;l'^f4^ (^|@^l=^3, 2 5 7, 2 0 3-^ 
BSaB^lc§i^©t)©) s X^y^l/TV h^-feV^E^i: 

(^^^5 6-4 6 2 34-^^:^i^^^B) s y^i'^a-i^y 

V^f* (<t^§9a5 4 - 1 1 0 8 3 7-^^il^]») . 
h K7>/y^m (^i@I^=^3. 7 1 7, 4 6 2-^^ 
'jf§^5 4-5 9 1 4 3^^. [115 5-5 2 0 

6 3-^^s [115 5-5 2 0 6 4-^^. [115 5-4 6 

7 6 0-^^. |1|5 5 - 8 5 4 9 5-^ii#. (115 7 - 1 

1 3 5 0^<^. [115 7 - 1 4 8 7 4 9"^^. ^I^W 

2- 31159 s Xf^^lz-^V^^ 
(1^§^6 1 -2 1 0 3 6 3-^^> [1^6 1 - 2 2 8 4 

5 1-^i^. me 1-1 464 2-^iiffi. [116 1 - 7 2 

2 5 5-^i:^. 1116 2 -4 7 6 4 6-^^> me 2-3 

6 6 74-^ii^. [116 2-1 0 6 5 2-^i^. [Il6 2- 

3 0 2 5 5-^^> 1116 0 - 9 3 4 4 5-^iilBs WlG 0 
- 9 4 4 6 2^<cM. |1]6 0 - 1 7 4 7 4 9-^^s [H 
6 0-1 7 5 0 5 2-^{iif|^#M) s '>7^'ymm^ 

(.i¥mmm4, 9 5 0, 9 5 o#fi^ffl#) . ^ y 

('Hilfl¥2 - 2 0 4 9 9 6-^^iSD s T- U 

('HiW2 - 2 8 2 2 6 s^'sm) i^m^i - 

2 1 1 3 9 9-^<m^cf^^nT\.^?>m'm&Mf>¥^^ y 

CO 0 3 63 iE?LaAS©«*4^:LT{i_hIE©feO'£^^ 

3- 29 5 696 5 -^^ii^fJlli^© ©) s ^S^B^g 

12 7, 4 1 2-^,SlB#. 1^§Pa5 3-2 7 0 

3 3-^^s [115 4-5 844 5-^i:^. [1]5 4-14 
9 6 3 4-^^. [115 4 - 6 4 2 9 9-^iiiJ> [115 5 - 

. 7 945 0-^^> [115 5-1 44 25 0"^^. lUS 
6-11913 2-^i:jfR. 1116 1 - 2 9 5 5 5 8"^^ 
fS. [l|6 1 -9 83 5 3-^;i:^. [1]6 3-295695 

C 0 0 3 7 ] isi^^^^y ^ y v-fb-^of^Ii lt 

iiv 1 , 1 0, 1 5, 2 0-T-h-7 7a- 

^l'-2 1H, 2 3H-#-'l'7-< VK^ (II) > 1, 10. 

15, ZO-y'hyy ^=-.iU-2 lU, 23H-4?;l/7 
^ ymQ (ID .5, 10, 15, 2 0-T- ha+X 
('<>'^7^I/^D7*-.'V') - 2 1 H, 23H-^>-'l'7 
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to 0 3 8] *y::> HUl^^^^^HSiT 5 Wb^fcJ: 
Ofxf^ y -'I'T $ Wb^cDf^Ji LT«. N. N. 
N' , N' -x h 77i-^I/-4, 4' -i^'TSy^o: 
--"K N, N' - v?7*->'l'-N, N' -t'X- (3- 
/^jvya.=-}\d - [1; 1' -t'^i-^i/] -4, 
4' -i^T5V (ETfTPDifflSfSrS) . 2, 2-f 
X (4-v'-p- N ^1/) yo>N°y, 

1, l-h*X (4-v>-p- h U^'l'T ? ■> 
^'a-.4-9->'s N, N, N' , N' -T^h^-p-hU 
4' -v'T$/7i->'K 1, (4- 
V?- p - h i; /l/T $ / ^7 a —J^) -4-y s- =-}\''y^ D 

-s+Hfv^ (4--:^p«^.'i/T$ y-2-^f^>'P7i 

-^l/) fx (4- i^-p- M'-'I'T $ 

7»— V, N, N' -i^7*--»l'- 
N, N' -V? (4-p< V^'yy -4, 4' - 

T $ / t:'7*-=-'K N, N, N' , N' --rh^^*- 
^l'-4, 4' -v?r 7a.—>l'X— f-'K 4, 4' - 

N. N- h y (p - h y T 5 V, 4 - (i^- p - h 
y^l/T5/) -4' - [4 (t^-p- h y>'WT ^ /) X 
^y^I/] X5=--'l/'<>'^ 4-N, N-i^7*-,'l'T5y- 
(2-i^7i — ^l/b'—>'l/) '<y42y, 3-;^ h + i^- 
4' -N, N- v^:7i--'l'T 5 y Xf-^'V'O'-l^V^ N- 
7 *-^l'A/WN-/--'K 7|@t^^5, 0 6 1,5 6 9 

5s mtfs 4. 4' -fx [N- (l-:^7f^^^) - 

N-7i->'^r5y] f 70.-^1- (JiTFNPD tffl§i3-t 

5) s 4^?i¥4 - 3 0 8 6 8 8-^^lS^$n 

hM{Ci^$nfc4, 4' , 4"-hyx [N- (3- 

y f^>'P7i->'i') -N--7i--'i/T $ y] hyyi-^i/ 
mi^^^VT"^ y^^t-^pM-s i, pUS i c^o 

XfV3-hi£, ++Xh& LB^^4i»IO 

5 n m~ 5 ;[/ mT* So C ®iE?LaA®«. ±iE 
Lfdm<^ 1 ™* 2 SSELh*- ^ fi^—mm^-n- 

[0 0 3 9] 
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n^^^W^Pi^S^I^ i|^^5 7-1 4 9 2 5 9^ 
^> [5l5 8 - 5 5 4 5 0-^i^. PI6 3 - 1 0 4 0 6 
1 ■^iil^{cig^$nTi->5T V h 

Polymer Pr^rints. Japan Vol.37. No. 3(1988) p. 
681 ^ICl^$nTVNai^7*--'P4-yV^f*, 
f 7 vi;:t+v'Kg^(4s W--«y V>^©^ 

10 3^7" h7*>'l/-i-'v^i7K^ ijJV^^if^ i h\ Japanese 
Journal of Applied Physics. 27, L269(1988).t§§^ 
6 0-6 9 6 6 5 7-^^ 1116 1 - 1 4 3 7 6 4-^ir> 
m (Hl6 1 - 1 4 8 1 5 9-^i>«^C|i^^t^,T^-^S7 
Ui!rU-^)7-'y:i^y^^ 1^§^6 1-2 2 5 1 5 

1 ^<m. PI6 1 - 2 3 3 7 5 o-^ii^»c§^$nr 

l^STV^74-y v'y:J'^'fcJ:tXTVhoi.'S^[{^ Ap 
pi. Phys. Lett., 55, 15. 1489 ^fii^£0|g3 8(HlJ€ffl 

rV-J\^m^ 4^^5 9-1 943 9 3-^i:^Jil|g 

fc\ 'Hi^s 9-1 943 93 mst^itmem'^i^ 

m^RR§!S<bLT^^,nTl^s+y+■t^y > 

*/c. 8-+y yy-^vs^©^fe^Hi^ 

. {i. hyx (8-4-/ y/--'V) T-'l'S-C'A (KTFA 
30 1 qiB^BtS) s x (5, 7-i^yD*-8-^ 

T^i/^-OA^ hyx (2 -^f^-'i/-8- 
+/ y/— ^1/) r>'i'$— "^A^ h y X (5->f-^i'-8 
-^^yy— T-'i/$-!>A^ fx (8-+/yv— 

}\d m& CEiTZnqiHeerS) . Z.tli^<D^^^ 
In, Mg, Cu, Ca, Sn, Ga^ 

LTffll^SC<J:*s-e§So ^rCDftiiJCs p':^.'W7y-feL 

+ x^-i/^v^^-eH^^tlTl^SfeOfe^ft L 
40 ^-^o •tft^^tm<^W^\tLxm^l,fzi>7.^')J\^^°^ 

So mui^mtmm^. nM-s i. nM-s 
. \u li^LMt^m:. xf >'3- 

ScitCctDJFM-^SCiAsr'^So m?^aAS<tLT 

-C*So com^aEAatdJb^Lyrt^oi^S/cfi 
2SSl£Lb&»^>^j:S— Mg|itT-*oTiJ;l-^U Is)-® 

50 fmti\immsmmmi)^>>fii>^!mxtb^x^ 
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[0 0 4 0] <S3^ 

^ -7^';*.i/"?A/r.'l'5-t7AS^^. ^^'^i^-^A 

/'f :/ v?-? A2g^^ T^ii/ s - C7 J^ymitrj\^ $ - '5 A 

(Al, O,). -fVv^-^A, ijf^'^A/T^l/^-e'A, 

IfchS^^ii' t>nSo Iff* L< (4. 'Sf^tt 

A-/l^i^ -7 i?*^ ^7 A/-f -> AS'^ T ^1/ i 
-^7A/SKkT^l/5-!>A (Al, O,). 'Jf^'>A/T 

iaJiSfcWSJ/nJsTFdsJjf * L < . fmOM^ l 0 h m~ 
jlT*L<(450~200n mOlofflTiltftL 

*^-#--5:fc«6. 5D£;©BX0 111 L^S^s J: < JiffB^-C* 

•So 

[0 0 4 1] (S)^E Lm^<orm m 

ffMLs $^,lc^=&ff^^SCi{cJ:!9. ^EL^ 

iK±{-. Il@t*!ii4*^^>^i:-5^^i ;/mJ^>[T. t < 
{41 0~2 0 0 nm©lGia®^{c/XSJ;euc^*^x 

-So ?5i^f-s C©lmi:^-iE?LaAJl^l^<:^■5o IE7liiA 
®©ffMf4. hukB J: o tc*^«-& :^ h° v a - h 
& + + xhi*, LB}^©:5^*^cJ;l9^fn^9C<l:^i-Z;• 
# S*s. i^/S^^^i^>n^ < . A>o h':/*-;i/*s^ 
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■?-©^#^{4s ^-rs^b^ (iE?l^tAg©« 
14) > gMi-r-5iEfLaA^«^^mit^W^«i^ 

lCckt)^ncS*«. -flSlc^^Sg5 0~4 5 O'C. * 
^^1 0 '~1 0"' t o r r. M^ii^O. 01~50 
nm/s e c, 0 — 3 0 0°C. ^5 nm 

7li£Ami:J^^I?t^^iSJtS^g7t^©ffMt>. §fM©W 
^3:^^t=$GH©**^t»iliR^sci*5T-#-So c© 

[0 0 4 2] Smtc. M^S^LT^E L^^^^i 

sci*sT§So 1^(4. ^*if>:^*nat>©-c. 

Ts 5~4 0 V©11E=&EIWlIt-5i. 

30 So jt©;^-efffi«-WJntTfemJ4gsn#. 
«4. ^^s+> ^^J-©^Jc^j:o/ci:S©^±£|-fj: 

[0 0 4 3] 2. i^^^^S 
*^;H{cffiVN^>ttS^B3S^^iLT(4. :/ii;?.(4\ 

40 H.\ ttz. ^tLXit. C©±(cM^-rS^©:<7' 

#Sigg©3^^E-r*s:'St»tf. #jc^JI?U4^j:«->o 

[0 0 4 4] 3. 

*^^tcffll^fe,nS^5fe<*^tLT(4. ^<1:^{4\ ^ 

m'^ms^i^imt. fz {4^ * ^tzm^mco ^co^m 

{fSCi*n:-iSo mi*WlC{4. imn^^ihii^&D 

m^^(Dmj}^'i,w&m:.i^mm-^m^(^.t tx 

{4. 1, 4-t*x (2 -^f^-'i'X^y V) -<y-l£:/ (Jil 
50 TBis-MSB). h7>'X-4, 4' -v^7i->'V 
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7;^}\^^y (OTDPS) O^X^->l/'^V|^^> 7- 

:)fc^{tol>TJis 2, 3, 5, 6 - 1 H, . 

4H--r h7 t Ka-8 - h U 7>'l/:ta>^>;l'4-y "J 
y (9, 9 a, 1-gh) tJ'^'Jv (£rF^'-=5"J>l 5 
3) N 3 - (2' — '-i^'/'f-rV^) }\d -7-i^x-f;l/ 

TJy^-^yv (OT^-7y>'6) > 3- (2' — 

>CW 5 y ^V/) - 7 - N, N - v?x^>»PT 5 7 "7 U 10 

5^^S!i54t?*'5 -> y t7 -f X D - 5 K JiO'V ^1/ 

'^Vh-fxD— 1 1^ v^l/^i' h'f xo— 1 1 6^CD:^ 

-5:^bfe^J-o V ^TJi. ^ i ;t {f, 4 - r / ^ w 

-4H-h-7^ (HTD CMilB§sBt-a) ^CDv^T-V 
l^eS^> l-x^^l/-2- (4- (p-i?y^-'i^r $y 
^^^^w) -1, z-^i^'-y^-}^) -fu v^-^A-^N- 20 
-i? o u- h (OTt°"j i^y 1 ifflSI&rs) ^© fi; 

i^fif (iig^. ^tt^, 5Jt!^ 

«; y h . =e-° y h . # y f--'i'T^p3 

— #yif— ^Vfoy KV^ h Ko4-'>'Xf^>»Hr>H/n 

^ y --i^. *° y 'iT'f ^h'i^n^. 

-So tit. m&:im^^i^i^ii^ mmw^'S:m\'^ 
/iEnBiH>'+ (/i^fA) i)m€ti?>o tit^if. *y 

4^ miii. x#+ i/^g. d-: y •> wr? # y X 7. 
u-h. :j-°yT^yu-h. :i-°y*-#*-hs ^i^yt- 

— ^l/Tvl/H— -"K # y t*--'l't°o y t Kd4-'>x 
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x^^ttz\f^^-^ y^ y y^mt^S^^tu —15. 

* h y V ^--^ 7 ^ -mx'wm<o-mim'^:?-^yx-'-'^ 

--y^Lfzio. y->WW^:$^T?H>i^®^ 

N-^ _ - - :/ ^-'-r -5 S§fi^-Z?fe ?)o ® 

mff^m^i^^^^Wi^i}^. 1 0 nm~l mmg 

*»t,/s.5fe<DJis m^<Di^K m^ms.imt'& 

CO 0 4 5] 4. ^Mi^^wmimmmmmm 
So ^£*>\ camniy^-om^ismmmmismit. m 

{i\ rB<i:-t'&C<l:{!iJ:oT. T®©^S»{b}^ 

i^V^y (S iO. ) s mtTJi-i^-bM. (A1,0.) 
^^b^:5' V (T i O, ) s mt^ -y h y 'J' A (Y 

: o.) s ^ky^p-v-^^A (Geo, ) . m^\:MQ (z 

nO) . SMb-7^**'>'>'^ (MgO) . ^b:^;l/v-:^A 
(CaO) s l^oM (B.O.) , hnvf -^A 

(SrO) . m\y^'Vt7J^ (BaO) . SKtlS (Pb 

O) . i^JVzizLT (ZrO, ) . mti- h^)'^^ (Na 
:0) s mt')^^^ (L i,0) .m^'J'^'A (K, 
O) m^mf^Ctib^X'^^ibK ^k->y3v. ^^kT 

<. -^-o^SliglK^^Ji^iS^HgS (2 5 O'COT) x^ 
■U (1 5 o-cOT) jtm>i'5jtre*«9x :^3fe««±*:fe 
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,N4) As#*nTi.^TfeJ;VNo SBMA^o-a^lSitttMi 

-e*nJfttl-$'ISt*^j:''^*^- 0. 0 l/zm 

Ri:2 0 0 /imOTA^* Lv^o t^ifi. ± 

mPJ±2 OOfi mKXTt^t L.^.^o c CT% m^M 
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com^mmt lt. s^ct <{$^5tLS i to c-^ ^i^-? 

A> ^^^f^aS'J^DS C) tcii^s 0. 

J I S K7 1 2 6©^{*Sii^S3gt& 
jStCif?^ 0 " c c • cm/'cm' • s • c 

20 mHgJilTT*ti{f. .¥j^o^ni:<!:«cJ;€.WI^LE^ 

[0046] 
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1) R2O-R' O-SiO*, ^ 

' t^a20XK«0-B aO/S r O-S i Oz 
• N azO/KzO-C a O/Z n O- S 1 O2 



2) RaO-P bO-S i Oz^'^ 



S i Oz 



O3- Si 



3) R2 0-B?U3 

• N a 2 O - B 



0 

Os 

3-S 1 O2 



-V 



02 



4) R' O-BaOs-S i Qz ^ 

- PbO-BzOa-S J O2 ^ . ^ 

• P b 0/Z n O-B^Os- S I O2 _ ^ 

• P bO-BaOa-S I 02+ ^ 

• Z n O-BgOs-S i O2 



5) R' Q-A UP3-S 1 O2 



1^2.03- S i O2 

M g Q - A I ^C)3- S T ^ . ^ 
P50/Znt)-A I2O3-S i O2 



6) RaO- A I 203- S 1 O2 
. L i20-A I2O3-I 
• N azO-A I2O3-: 



18^ 



8) R2O- Z r O2-S i 02 ^ 

• N a^O/L i20-Z r O2-S 1 O2 



9) R' O-PzOa-S i O^ 

• C aO-PsOs-S I O2 



^ • C a O/B a O/P b O - S i Oe 



11) S i O2 



12) RaO-R' O-BsOa^ ^ 
- L i eO-B e O-BzOa 



13) R' Q-R2' O3-B2O3 ^ „ ^ 

* C a 0/B a O— A 1 sOa- B2O3 

• C a O/P bO-Lu203-B203 



14) R2O- A 1 2,03-P20s ^ 
• KsO- A IsOa- P2O5 



15) R' O-A3^03-P205 ^ ^ ^ 
- B aO/C aO-A r203-P205 
• ZnO-A laOa-PgOs 



I' 



[0 0 47] 
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1 




Si Oar BaOa. GeCya AagOa 


2 




LiaO-SiOe. NazO-SIQz. K^O-SiOz 
MgO-SiOz. CaO-SiOz, BaO-SiO& PbO-SiCfe 

NaaO-CaO-S i Oz 
A laOa-S i 0? 


3 




LiaO-BzOs, NaaO-BeQj. K20-BzQ3 
MaO-BeOa. CaO-BsOa, PbO-BzCb 
Na20-CaO-B203. Z nO-P bO-BaOa 
AlsQs-BzOa. S i Oz-BsQs 


4 




LiaO-PzQs, Na^O-PsOs 
Mg0-P20s. CaO-PsOs. BaO-P^Og 
KzO-BaO-P^Os 

AlzOa-PzOs. SiOz-PzOs. BzQs-P^Os 
V2O5-P2O6. FeaOs-PgOg, WQ3-P2O5 


5 




LieO-GeOz. NaaO-CeOz, KgO-GeOg 
BzOa-GeCte, SiOg-OeOz 


6 




NazO-WOa KzO-WQa 


7 




NazO-MoOa. KsO-MoOa L2O-M0O3 


8 




Na^O-TeOz 


s 






10 




NaaO-A laO^-S i O2, C aO-A I2O3- S i Op 


11 




CaO-AlaOa-BeQs, ZnO-A UOj-BgCb 


n 




NazO-A I2Q3-B2Q3-S i Qz 






BeF2. NaF-BeFz 

ZrF4-BaF2-ThF4, GdFa-B a Fg-Z r F4 


H 


y y^} >«& 


A I (P0a)3-AlF3-NaF-CBF2 


15 




AgaO— A« 1 -PaOs 


IE 




MgO-AlgOa-A IN-S i Oz 



[0 0 4 8] 5. ^CJfcHs^SOT GSBWti^) 30 {{^{tSI^^CD^^^k^-li^o 7^^l'At»c©Jt^ 

^Syri6fcM''^^>n^o ^<Dl(mtLX\i.^ mm (rJ L^-L^i:*^:^,, ^;S:/Jn$< Lii^'Si. ^^J©fiii 

^iZ-^VW. T>'U+K:^lig> x;}f+i^g, T'^ y^'^hU •y^'X. <*^*#t?) ^ffML^i 

7fef*{^l{i. ±I3W*4=&. ^t^oit^Ji X h° V 3 - J: ys^TO^J. 2 - v-r y T y ^i^^ x -r -'Vfi: 
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0 0 c pKff) CD|)CD*5?i«9^^-^J^^?a*^*.^ 

^^^-r-sjijg^-'fe^o i^as 0 0 c 

cDjfi^Ji. 0. 1 jtzm*^^j2 0 0//mgg*5iif* L< . 
[0 0 5 0] 7. *v-7^>'l';5'*Jj:C^:/^ y:J'^h U 

mxmmco&mi^p/M^Dy-^^-- ^^^^ uttcx-^ 

CO 0 5 1] ±IEO<fc0«C^$tiTl''^*^^>> ~fM(0 

~2 0 0 nmommAwmb'^h. =^e l?^® 

ll<&2 0 0 //m^ErFt-r-SC:i(c<i:oT. ^-^m^iM 
±-t^o M^b^iilBH^ (ii^I TO : 

^ V V? ^7 M.mmim) itmmi^it^<x^m^^j: < . 
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«iE L5^?^Di^.3®S©^E7B*:^^®»^^<b^ 
x;K®J^«i^. #8iEL5g^<i::^7feHsSi®^ 

&it^o —-15. SSSitSt LT{i. 1 u itiRil2 0 0 

-So 

[0 0 5 2] 

CUSfepljl] 1 0 Ommx 1 0 Ommx 1 . 1mm©*' 
(='--Vi5'*7 0 5 9) ±»C0. 0 3mol/ 

=^flW (^*2 0, 0 0 0) ^'y^xj^^^y >\z.mi)^ 
Lyi^>'4-(^8, 0 0 0 c p) ^S-ffll-'T. 1. 4m 
30 m7-f:^3. 1 mm4^> y ^Ox h?-^ y^-'^J' — 

t>n-SXi? y->){S=&:O^LTX^ "J-:^Ef]®i]L. 120 
°C-e-<-i? LTl 5;zmTO©:^3feWlA®>^-^-y^ 
f#/co yc{C4 3% (^^) ©o-:?-^ 

(^«2 0, 0 0 0) ^rv-t^n-N 
/ v\z.mi)^Lfz-i v+ (ttK8, 0 0 0 c p) 
lAT^ 1. Amm'y^yZ. 1 mm4^> y y©x h 7 

LTX^ y-vTOlL. \2Q°CX^—':^LX2 0 urn 
40 )llp©:^7fef*:gB©^-f;5'-i'^:?#^o ^©I^Tfef*:^^-^:^' 
--:^>?mK_t:±ffi{cd«y h--yi/T^i/=»->'i/ 03^*5 
0, 0 0 0) ©2 0%7jC^^X fy-n- h Lx SCC 
LT 5 m^©3Bgni:^^*t^fCo <^:«-. 

. ^ ^ ^ ^_ y ^-r-ffim^mm^mm (x 

y-^^vhtt®!: 3 10 2) ;&^pg91±«-+-f XT^-f > 
i7*U 0. 12/zmilli; 2 0Q/TD©ITO (Mm, 
M) C"^^) fiSi^L/cl 0 Ommx 1 0 Ommx 

5 0 utiM(Dio'7 7.WL (Jt-.^^^Wl'v^) (DifyTM 
3 0 0 OmJ/cm' (3 6 5 nm)© 
50 m^'S:\T0m^y)m9t^'^> ^t,JC8 0°CT'-<-^ 
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yni^-aS3: HPR2 0 4) ^rX f V3- h 

{^-feyhL. 1. 2mmy^y^ 0. 3mm4-> yy® 

fi[E-^*5-y:LT*>^>x -tO^x^^rA-LT. l 0 OmJ 
/cm' (3 6 5 nm) T^Lftio *?>«^n 2. 3 8 
%TMAH (t^ h7^:?">'l'TV*-'>At Kd4--> K) 
T^^. 1 3 0°C-e4?:^ :^fc7K^7K^ 

{CiE7LaA*j*4tLTMTDATA*JckOfNPD. ^ 
^;m<bLTDPVB i. •^^WlKtitTAl q^^ 
ti^'tvfdiA. 1^ (MM) om-^itTAg^^i^ 
X >tS7 ^ 7 :^ h t^s ^©^^tt^i L 
TM g y vSldC- K L/Co ^ 
^f&S X 1 0-' t o r r fT^E^. JilTOlHWii^ 

itTJis MTDATA^^«^0. 1 — 0. 3nm 
/s, ^2 0 Onm. NPD^^«lil^O. 1~0. 
3 nm/s> OT2 Onm. ^mtLXitDPVB i 
^^rm^mtO. 1~0. 3 nm/s, ^5 0 nm. -a 
^a\l<i:LT{i. A 1 q'&^^iSKO. 1~0. 3n 
m/s, ^2 Onms l^iLTfi. UMl TpX h 
:7'^N»^_>'{c5:^LgiaT\ 4mm7-0> 0. 5 m 

rfhLTs MgiAg=&|sI^(c^L7to -r^<£^^>N Mg 
^*iiKl. 3~1. 4 nm/s. Agti. ^ffiH 
^0. 1 nm/'sTPI¥^2 0 0 nmtLito 
JCLT. ^3tc^#SSEL#^feSl3t^'&f^L.> it 

i}^^M.^i^(OW0^ii^ 10 0c d/m' . C I E 
(J I S Z 87 0 1){ix = 0. ISsY 
= 0 . 15 -eWfecC^An?Tl^>S) C i^SrimSty^o — 

mmmAi}^i>^^?>ytm^6m.it. 1 2 o c d 

/m' . CIE'a®^{±X = 0. 2 8. y = 0. 6 2 

?>^0^6m.ii^ 3 0c d/m' . C I Efe^^Ji 
x = 0. 6 0s y = 0. 3 l-^5^©^Ub&ST'T^<^SC 
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6 0° -T^On m^±f^ttih>fiK^i^^^^T^i>':>t:^ 
nsfc. 2t:||Jfepl|lcffllVc5 0/imJP®*'7:^SR©*:J^ 

^WSJis 0. iSS^KTF-r*?). 7K^*fc{tijgg 

^n^'ttlO 

c c • cm/cm' • s • cmHgJMT"^*^^ 
[0 0 5 3] [^Sg^]2] |ISfe{flll1?f1^LyiMifef*S 
A, B^<:^--:^^'^fel:{c/:?^yu-M^:t';=''-5' 
-cWtMl^i^,^^] (X y K*i:S23 112) 
10 ^4- + :^x-< v^rU 0. 12;zmOTs 2 0Q/OO 
I TO^^^ ('<:5') JS^LTt 1 0 Ommx 1 0 0mm 
x5 0;zmJ?O*'7XiE (^•-^'b-'f^^^'^ x) ©:^'7X 
ffi=&?iD^-l^s 3 0 0 OmJ/cm' (3 6 5nm) 
crmm^ I T Offi J; y)Wt^ * {C 8 0 °CT-<- 

L^io OT, IIS!6P<Ii tm-o^-e I TO©--«iJ'- 

#^ELf^?=&f^L. I112{C^^EL^ 

tfi:VNiGHcO:^ft{is ±5 5° T*?)s "^If^t 

[0 0 5 41 [||Sfeplj3] 10 Ommx 10 Ommx 
1. lmmO:*'7XaS (3 — -vi^T 0 5 9) 

^ hn-i^XT^^/ov'-ttSf: CK2 0 0 0) 

i^3-hL> 8 0°CT''<-c?m. *^,ic-i^y t'-;PT>'P 

30 / n : C P) *X fV3- h Ls 8 0*'CT?'<- 

Ls 0. 3mm7'f>'x 1. 2 mm4=> y T'Ox h ^'f 
^ys-^_v*S^#>>n-5^x^=S:/hLT. lOOmJ/c 
m' (3 6 5 nm) 1?^Ly;:o * ihlc 1 N^:>- h y 
'>A7jQ§frr^^s 2 0 O'CT-i^X h-^-i? LT. 7* 

7 y ^ v h y ^ x^^#7to <^{Cs my^'^ 'yr - 

/Di^-ttS!: CB2 0 0 0) ^Xh-^-a-hLs 8 0 

p) ^x t°yn- h Ls 8 CCT'^-i^ L/co ^):<i^> S 
iK^yo+i/ > 7-^-S5tM«^-fe y ts 1. 4mm7 

-fv. 3. \mm^^ ■y-f(D-xVv^'f''^^ — :yt'^k> 

n-S-7X^^:^U 7*7 y ^'^ h y -y X©4-> •yT'iC 
y - V^SSiiiAt tiS <k C> {C{fig^-ti: LT. 10 0 
mJ/cm' (3 6 5 nm) -eSTfeLTto ^^{ClNi^ 
h y ■J' A7K^$re^^. 2 0 0°CT'd^x h '-c-i? 

•y ^ xfcj;0'»fe:^ 7-7 -< -'I'rJ'ft^SfeiiJc. 
50 'ltm-^X.^{mK B^rWfe*5-7^;l':S' 
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mJl© I TOfi}31**5:^S^?)^*5-a:> I 10<D^^9 

h iCiEJl^^flSfi LTMT D A T AtecfcCXN P 

AVB. 'm'&Mmt LTA 1 q ^^ti^-'tvftJA^. 
^©^Zl^iLTAg^:?' 7> V 10 

4?- h JC^L^ ^©'#> A^^5 X 1 0' t o r 
r 1 1?®E^. JiTFolIil^-aii:)^ LT V ^ o /Co iE7L 

-etec/i-oyio t-TTeL^AJli LTtt. mtdata 

^^3^0. 1 — 0. 3 nm/'s, Pf:2 0 0 nm> 
NPD^^jl^O. 1~0. 3nm/ss^2 0n 
m. ^iTt^tLTJiDPVB i^^«jiSO. 1—0. 
3 nm/Sx DPAVB^fesJ^KilgO. 05nm/st? 

m^^txm'^rfm^ o nm ^mtcnt^ 20 

K-ys-i/ hcDfttttbti. 1. 2;6^t>l. 6) tL. 
•H^MtLXlt. Al q^m^O. 1~0. 3nm 
/s, Ml?2 0 nm, LT Ji. Urgl TOX h7 

^y^s-^j^ — i/JcS^L^Si L> 4mm7'fv, 0. 5 m 

^LT> MgiAg^pP^^L/tio -r^j:^-&> Mg 
(i^l^Sii^l. 3-1. 4nmXs, Ag{i. 
1^0. 1 nm/s-r-MJ¥*2 0 0 nmiUyto <:i©<i^-5 

*^t>m;t'57fe®^l7t««i. 3 5c d/m' . C I Efe 
^1^, (J I S Z 8 7 0 1) {ix = 0. 14s y = 
0. 1 2-(m&0^fbtJ^X\^ZZ.t^mS^Ltio — 

:^7fef*®A*^t>^^'57E;©^l7tiii^«s i 2 o c d 

/m' . CIEffiS^(ix = 0. 2 8. y = 0. 6 2 
-C|S5M>>3&^oyc^ (>f X o -f .y v-^ ^ 'J - V) ©^ 

*^eT^.^Sc:<i:=fe^^^Ly^ ^bfef*SB*-t.m;t 

^^©^TBIS^lis 30cd/m' . ICE^mMWM- 
x = 0. 60. y = 0. 3 IT-^C^Ufc&^Tl^SC 40 

fe=&^i^-C^^a:V^$fflO^^|«. ±7 0° T-*19> II 

[0 0 5 5] [||»14 ] 1 T-f^L/c:^7fe(*a 

A, B^^°^-^v^'mi^»-^^i? V i^- hlFo^^kS 
^i(fTHi*ffc;^a^: V2 5 9 PA) 'SrXliVn-h 
U 8 0°C-^'<-iJ' Sb<C3 0 Om J/cm' (3 50 
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6 5 nm) (Dmm'^WtU *^>JC1 5 O'CT'-^-i? 

^b->''J3i'^i 8 0*CTai^L/:»S±Jcx^< y^y 
yy^icJ^KlO. 0 1 //niMii:T':^JC^^L. <^:»-^ 
T% I TO hW^^ 1 8 0°C-C^U<C*Jtj:^^^- y ^ U 
v^'OTtciD. 0. 12/zinMi¥. 2 0Q/n-C^ 
^L/;:o OT> IISfeff»Il <!:|5}-<l^-e I T 

=^EL^fe^g3t^^f^Ls |»)1 il^H^. 

u/Co ^EL5^?^D^ (#&) ©^^51^. 
T-S/d:<.^|®©^^Jix SJS±9 0° Iim± 

/CO. 0 1 niM?©^^ k •> "J 3 >'^©7K5J^Wa«±. 

0 . 1 m%«TT'* 15 . 7j<^t itimm<mit'> y 

• cm/cm' • s • cmHgJsiTT^o/Co 

CO 0 5 6] [^SS^15] HSfe^U T'f^L/c:^7fc(*^ 

A, B^<^-=-yyW^i^. 1 8 0°CTj;^L/d:*s 

^bT-'i'$-'>A^x>'<f y:J'y v^^{cJ:i9 0. 0 1 
^mlPp-e^icaBL. I TOfeSK'&l 8 

0°C-CML/j:*J'ix^N°-yi5' y :/i?'-^{cJ;«9, 0. 1 
2i[/mJllS> 2 0Q/TDT?:^ C^^) ^L/Co J^i 
"F. IISI6P<11 <i:|sh-©^-CI TO©'f:J'--V2?'. W 
liELm^^f^U Ell fC^^E L^^m^ 

^rmL. mmn tm-mt> ■es*^f/co ^lt* 

?^^©^ ©^^5^X'§/<£^^$Bffl©^iS?^ 

{±. S{^±9 0° ||ffl±PalSt/j:t.nciM^'<>'i' 
■e* o /Co /S fc. ^^WlicM^- ^/^ 0 . 0 1 mMI¥© 
^^tT>'i'$-':;Ap©7K^W*{i> 0. imm%pjr 

^n^m O'" c c • cm/cm' 
• s • cmHgOT-e*-p/Co 

[0 0 5 71 mmm ■m.mx^x.fdmi&m 

A. B>-«^--v^''SiK±»^s 1 8 0°CT;ifi!L5^i:*s 

mxi^immu ik^^-c. I Tofcs^=&i 8 o°cx 

ismttlii^ih -^^^ y :5' y y^'^KX t) > 0 , 1 2 /z m 

L. ^IS^ll iiHHlK. eBE^?#/Co ^LT*t>«=. 
<. ife^-/i:il3fe*^^^LTl^/Co */i. ^EL5^^ 
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iZo :^^^l^^^^f^O . 0 1 ium^®^b^ 
vP©7K:»^WSttx 0. l*a%ErFT'*i9. 

^tl^'tll 0 " c c • cm/cm' • s • cmHgJilT 

[0 0 5 8] [^SS#17] |^Jl-ef^Ly^^7fef*« 
A, B--f;5'-:^±Jc^^^^Ly::S^{c. p'^i? 

3 1 0 2) 'g:4--i'X-r-f y^^'U lOOmmxl 

0 0mmx5 0 ;umJ¥©*'7X®K (cJ—f—^^kii'y 
X) {CO. 0 SMmCDWtD^'fb^^J':/. 0. I2jtzm 
^(DI-YO^WHF^ (^^) X^N°y^ "J Vi^'OTL 
ys^<D**7Xffi^«3^-a:s 3 0 00m J /cm' 

(3 6 5 nm) ©^i^i^^ I T0®<fc»9^*-&s 
{C8 0'CT'-<-^ L/Co OT. I^^U ill}— O^T' 

1 TOO^N'r5'--Vir. #SSjEL^T^£f^Ls 136 

5^.-C§^<Cl^$oao^^{is ±6 0° -<::■* 19. Ilffl± 

/=0. 0 5/amlll?®SHb^:S'i'*ll5<)SL^5 0/imJ? 

x»K®7K5}#W««. 0. iM^ETF-e* 

Wiy^tft^ii-^'^Mm^^t^ "tn^'til 0-" c c • c 
m/cm' • s • cmHgETF'C^-'^/io 

[0 0 5 9] [Ji^^ii] (m^imrn^^^i^^i^) 
tcy ^ y hifjtjMmw cmBm^cmm v 

25 9 PA) ^Xf:^3->U 8 0°C-e'<-^U * 
t,{C3 0 OmJ/cm' ( 3 6 5 n m) CD5^^|^^Il3fe 

5 O'CT'^-i!' LT> 5/zmJ¥S(DjlB9fj: 
i^^^^Ly^ <^l^t?. 1 8 0'CT»II^Ly2®K± 
{CX^<y:^'y>^r^JCj;l9 ITO^O. 12;zmM 

1^ 2 0 Q/O-e^ ^L/co HT. USSt^] 
H^i^M.^^mELmi'fDmm^it. 5 c d/m' * 

■ ^©7K3^w*iN 1. 2mm%X'^K). 7j<^*^ 

■" cc • cm/cm' • s • cmH gJsUi'C^o/Co 

[0 0 6 0] [Ji^|2] ast^^b^oOTAso. 
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0 0 5 ^ m) 

WiS^nx-r^Lfz^mmA. b^^^-^^^w^ 

2 5 9PA) ^xfV3-hL. SO'CT-^-^L. * 
bJC3 0 Om J/cm' (3 6 5 nm) CD3fe51^^7fe 
Ls $t>»ci 5 0°CT"^-^ LT> 5 AmJp^©:^^^j: 
fi^*SgLy=o 2>;i-^-C% ^t'>y 3 8 O'C-C 
JimL/;:S^J-x^N-y^y Vi5'MJcJ:i9 0. 005 

mMI¥-e^i:^«^ * icl 8 0 T-c^LAj:*^ 
10 ^jX/N-y:? y v^'^jcj:!^ 0. 12/imOT.20Q 

./□oiTo«^ fiSjgLyso ETFx mmi 
mm-fmt^^mdiK rim ^mMT-m 

E \.ikK^96^\t. 2 0c d/m' ^TffiTt. ^ 

fs. fe\ 2jit^Hcffli. 0 . Qozn mm^<ovmti^ y 

3 :/)l©7K:^Wa(*N 0 . 1 o y^ds. 
20 7Y^-^fz\m^ 0 . 0 0 5 jtz mPP© y 3 i^^^kP 

Jc5:tr-5*'X]lig^(is ^n^'tll 0"" c c • cm 
/cm' • s • cmUgiiJLkXio-^ito 

[0 0 6 1] lim^m cmmmm (^*'9x) 

(DW^i^3 0 0 urn) 

mmL mmm^mnf^i^ti^Rin^. o. 1 2/^ 

2 0 Q/ID® I TO?::^ ('<^) fiS^L/c 1 
0 Ommx 1 0 Ommx 3 0 0 /zmJ¥©*'7X^ (^C? 
'b--fiE:^'5X) ©*'7X®^«5-&*>^. 3 0 0 OmJ 
30 /cm' (3 6 5nm) ©^^i^^ITOSctD^ 
L. ^^.(C8 0'CX^—!7 L/Co OT> HSfe^H ilHl— 
©^T'l T0©^-*^--i^^7\ #^E L^T=&f^ 

. =£-lf^.T'^^<i:i^iGffl©?Si?^(is {515+3 0° -e*t9s 
[0 0 6 2] CJt^|4] (Vyl/y^l'*'7XgfeS{Cj;S 

mm]ix-fmLizm.mmA, b^^$'-->v^ 

1 OM:%©-r h -7 3^ h4^->'i^7>' (S i (O Ci 

H, ) . ) ti fiM%©^«r#tjvK- (M 

aJtl : 2) ©S^?gcf>{c-gyiU a^^v4>o< 
±ifT. ^l*gA, B^-^";?- v±{c^<k^y 3 (S 
iO, ) V'>'i/*S7=-V •y^n-f'^r Vi^'Sny^^^H^ 
L/Co 2>J{C. ffijg=£:4 0 0'CXjmLXmt'>V n 
50 y^Wb*-^. ^3fct*;^A, B'-«:5'->±{!i*'7X^^®|S 
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mo. 2 fim) '^wmLf^c '<ki^. iToas^iso m^^fzm<Dm^]'^^^i^yKtmmiwr:'&?>o 

%xib <o . 7i<mMttzitm^(D^/.>^YJimti^ v^^m i =^e hmr- 

icnt^ify^BM^it. ^n^'m c c • cm la 

/cm' • s • cmHg£LhT*i9N y^pyVP^'^^^g 1 b iSHg^ 

j*J-<tS^Sg0g(i^:i^-e*Sc:i*st>*^o^o leu® 

[0 0 6 33 20 2 ^.M^at^ 

imn<D^Ml PJJ:MnLtzJ:oi^.:^Ml^^-oX. 3 
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